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We report our recent progress in the study of a generalized Calogero-Sutherland system (g-CS),
which was first derived by Nakamura and Mikeskal} for the parametric motion of the eigenvalues.
of the Floquet operator F =exp( -iAV) exp(-iHo) of periodically kicked quantum systems H(t) =
Ho+ AV E~=-oo 6(t - n). The statistical properties of the eigenphases of F can be studied by
applying equilibriu~ sta.tistical mechanics to the g-CS system. We adopt a specific canonical
distribution t exp(-,Q - f3E) whose validity was verified by Hasegawa and Robnik2} with a use of
the maximum likelihood property of the Gaussian distribution: Here, E and Q are the unique two
constants of motion of the g-CS system quadratic with respect to the matrix elements of V. The
resulting joint distribution function of the eigenphases is
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with Z = e-2'!, 4,/ f3 = sinh-2 a. Equation (1) was first proposed by Gaudin3} as an ad hoc
interpolation between the Poisson and circular unitary ensembles. Using Gaudin's result for the
two-level correla.tion function
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we obtain the number variance in an interval of length S (in terms of the mean level spacing 1) = 1/N)
fS fl fi sin2 SP
E(2}(S; a) = S - 210 (S - r)Y(r)d1' = S - 10 10 dxdx' p2 ' 1 e
21raz
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with a = ~:' which interpolates smoothly between the Poisson and the CUE results (see Fig.I). Its
asymptotic behavior is expressed as
1 -271'a (1 -271'a)2
E2 (S) f'V -2 e S + - 2e 2 (logS + const.).
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The linearity of the leading term in the large-S expansion of 1:2 above means that the level gas is
compressible, according to the" Ornstein-Zernike relation4}: .,
Therefore,
E2 (S)linea.r in S = ~KTS ((NlI ) = S, and kT = 1/2 for the unitary ensemble) ..
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(5)
This physical interpretation of the compressible level gas is possible, however, at a cost of violating the
sum-rule f~oo Y(r)dr = 1 due to the standard thermodynamic limit implied in eq.(3), and contradicts
with the recent prediction by Kravtsov et al. li) for the fractional power law L;2(S) '" S" (0 < 'Y < 1)
at the mobility edge of the Anderson transition (a detailed discussion given elsewhere7»).
We show briefly an application of the above model to the intermediate statistics of the survival
probability for N-dimensional (N ~ 1) quantum systems6 ), where the correlation effect manifests
itself in the ncorrelation hole" of the time-function
(6)
(double ave,rage over the initial states and the Hamiltonian ensemble) where r == t /21rp is the scaled
time and b(r) is the two-level form factor(Fourier transform of the cluster function Y(7'), see Fig.2).
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